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NASA's Space Station and the Need
for Quantifiable Components of a
Responsive Legal Regime
I. Manned Space Flights-
Unequalled Opportunity for the Science of Law
From the first of the Gemini flights through Apollo 14 and the
post-Apollo space station program, the National Aeronautics and Space
Administration has been developing hard, practical experience in managing
limited resources, and the attendant relationships among users. The one
facet that has been overlooked for intense study involves the consequent
legal principles which must be applied to all biotic and abiotic components,
in order to implement and manage effectively the synthetic ecosystems
upon which manned space flight is dependent.
Jurisprudentially inclined minds should be ripe for the opportunity, not
simply to extend the usual anthropocentric legal positivisms into the arena
of man-in-space, but to grasp the significance of viewing and evaluating the
social relationships of man in a totally controlled environment. A pervasive
and intricate relationship exists between human biological functions and
cultural manifestations. When the physical environment is altered (in-
cluding cultural expressions), organisms show a capacity to adapt them-
selves appropriately within reasonable limits of tolerance. Earth-orbiting
space stations offer life scientists the opportunity to study the capacity of
human adaptations, "under conditions that cannot be duplicated on Earth."
The need for disciplined imagination leading to new and responsive legal
institutions, the discarding of time-tested but unresponsive principles, and
the radical modification of still others, is necessary to ensure successful
operation not only of manned deep space probes, but of the second gener-
ation of Earth-orbiting space stations. Although these seemingly exotic
forms of research and human activities are justifiable in themselves, the
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development of new legal r6gimes for astronauts and space station partici-
pants has very practical applications to management of Earth-bound popu-
lations in an increasingly limited ecosystem.
In support of this view, the ensuing discussion (1) summarizes the
present planning status for construction and administrative operation of
space stations by the United States; (2) illuminates the human problem
areas anticipated in prolonged space flight, whereby a remote, but depen-
dent, life-support system is used; and (3) emphasizes those situations in
which mandatory creative legal remedies very likely will render in-
applicable the established fabric of contract, tort and criminal law-at least
to the extent these subdisciplines relate to participants in manned space
activities.
II. Earth Orbiting Space Stations and Shuttles
Still Being Programmed by NASA
In September 1969, members of the President's Space Task Group
recommended that the "Nation accept the basic goal of a balanced manned
and unmanned space program .... " To achieve this goal five program
objectives were recommended, of which the fourth was to
develop new systems and technology for space operations with emphasis
upon the critical factors of: (1) commonality, (2) reusability, and (3) economy,
through a program directed initially toward development of a new space
transportation capability and space station modules which utilize the new
capability. 1
Despite subsequent drastic reductions in Congressional appropriations
for NASA, Dr. Homer E. Newell, Associate Administrator of the Space
agency, delivered an address in September 1970 at the Space Station
Utilization Conference, Ames Research Center, California, in which he
discussed the factors shaping the evolving space station policy of the
United States. 2
Within the broad framework of that policy, Dr. Newell's address gives
rise to three principal areas requiring intensive research and creative reso-
lution of inherent problems: (1) law regarding use of a space station
'The Post-Apollo Space Program: Directions for the Future, SPACE TASK GROuP RE-
PORT TO THE PRESIDENT, September, 1969, p. iii. It should be noted that the present article
was undertaken prior to the successful launching of the "cosmodome" by the U.S.S.R. on
June 7, 1971. However, the issues submitted and discussed, herein, are even more pressing as
a consequence.
2Space Station Utilization Policy, and address delivered by Dr. Homer E. Newell,
Associate Administrator of NASA, at the Space Station Utilization Conference, Ames
Research Center, Moffett Field, California (September 9- 10, 1970). Copies of the address
may be obtained from NASA's Office of Public Affairs.
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deriving from U.S. sponsorship and international participation; (2) law
applicable to transport operations of a space station shuttle; and (3) law
regarding relations among space station inhabitants, as well as those
inhabitants and members of control units on earth, i.e., management and
sponsoring organization, etc.
None of these issues have been considered legally within the framework
of available scientific and technological information, or with the assistance
of scientific methodology.3 Only a few legal writers have touched upon the
problems presented by these three issues, and even then only within the
very broad context of juridical speculation regarding such matters as space
resource franchises, space code versus common law of space, rescue and
return of astronauts, etc.
The first two issues very likely will be resolved by extending time-tested
legal positivisms into this new realm. In the area of Earth-station-Earth
transportation, the resolution probably will be characterized by a strange
admixture of United Nations legal principles, and more parochial bilateral
conflicts-of-laws procedures. Station-to-station transportation very likely
will be governed initially by whatever legal r6gime is established for the
space station, itself, i.e., the third area raised for consideration by Dr.
Newell's address.
Some of the more immediately relevant points brought out by Dr.
Newell are the following:
1. "The uses of a space station... fall into two general categories:
research and development, and practical applications including the pursuit
of commercial interests." The potential extreme diversity in characteristics
of representative participants required by these two activity categories
could pose serious crew incompatibilities, sufficient to obviate the success
of either objective.
2. "It is likely that many classes of experiments will not require the
fulltime physical presence of the investigator, but can rely upon a carefully
developed protocol followed by an on-board staff...." This point is dis-
cussed further, below, in the context of crew selection and leisure time
diversions. It should be recalled that, with respect to the U.S. space
program, significant dissension already exists between test-pilot astronauts
31n October, 1970, one month after Dr. Newell delivered his address on Space Station
Utilization Policy, The Institute for Creative Studies in Washington, D.C. (hereinafter re-
ferred to as the Institute), published a report entitled Long-Duration Manned Space Mis-
sions-Certain Non-Engineering Aspects. The report deals with stress situations to be en-
countered by spacecraft crews during extended flights, and suggests some of the manifesta-
tions of such stress, as well as possible corrective or accommodating measures.
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and scientist-astronauts. Further, there quite likely will be an increasing
reliance on professional, experienced crews which would be hired on a
competitive basis to execute specific space station missions. This could be
true particularly for the more commercially oriented space station. As
technology supporting space stations, shuttles, etc., becomes more precise
and reliable, the primary unpredictable element in a mission will be crew
performance-particularly when long-duration missions are involved.
Those crews which historically show a consistency in successful prose-
cution of missions, are the most apt to be hired for the same or similar
missions.
3. "The space station managers [physically located on Earth] will have
the overall responsibility for operations, safety, and logistics; for assuring
that station activities reflect the principle of the peaceful use of outer
space; and for requiring that on-going and planned research activities and
results are fully and openly documented." The issue of responsibility goes
to the essence of how space stations will be engineered and crews struc-
tured to avoid the unique social problems inherent in space flight. The
initial questions to arise, and which are discussed further at a later point
herein, are (1) where will the "managers" be located, and (2) who will have
final judicial and medical (as well as para-medical and para-legal) deci-
sion-making authority?
4. "Nations, groups of nations, or other institutions may build and
furnish separate modules compatible with the main stations for special or
general research activities; the operation of such modules will be subject to
the same principles as is the station itself." The last clause notwithstand-
ing, it is difficult to imagine any high degree of operational compatibility
between interconnected modules likely to be staffed by alien cultural repre-
sentatives. A certain amount of inherent incompatibility could be dis-
sipated, of course, by a controlling multilateral agreement. To a large
degree, however, this only begs the question since the principal issue
involves a basic decision as to which legal r6gime will control under what
circumstances. If the legal structure is to respond to specific psy-
chopathologies in an isolated and synthetic environment, then each module
of the space station would have its own culturally-oriented legal r6gime and
a blanket multilateral agreement at best would be nominally functional. 4
4One possibility for avoiding the dilemma of multiple legal r6gimes, or in the alternative a
monopolistic structure, would be to provide some passive vehicle for in-flight competition
among the cultural or legal r6gimes, to determine which is to be dominant and controlling.
Another possibility would be to rotate station management control among participating na-
tions according to a predetermined schedule.
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III. Anticipated Behavior and Corrective Requirements:
Observations from the Gemini, Apollo,
SEALAB and TEKTITE Programs
To date, no definitive pre-mission psychosocial standards and criteria
have been available for astronaut crew selection and training. In this
respect, the only method employed (all technical and scientific com-
petences considered) has been the ad hoc evaluation of physical and
psychological compatibility among potential crew members. The United
States Navy conducted a marine habitat program called SEALAB, but the
most successful program series to date was TEKTITE I-II conducted
under joint sponsorship of the U.S. Navy and NASA. In TEKTITE II, the
human behavior program encompassed
a large-scale, field investigation of ongoing human behavior in an isolated,
confined environment. The program sought to advance basic research on
individual and group behavior, to provide information useful for selecting
crews and manning future underwater habitats, and to obtain data applicable
to problems of long-duration space flight. [Emphasis added.] 5
The secondary research goals, which perhaps are of most immediate
importance in the present discussion, included a "detailed study of commu-
nications patterns, social dominance, utilization of space within the habitat,
meal behavior, energy expenditure, mood fluctuations and territoriality."
Studies such as these have provided jurists with preliminary data to plan
for the structuring of legal r6gimes which, of necessity, will be unique and
peculiar to the isolated environments of synthesized human ecosystems
used in space station operations. 6
5 R. Helmreich, The TEKTITE-I Human Behavior Program 1, TECHNICAL REPORT
No. 14 (March, 1971), HUMAN REACTIONS TO PSYCHOLOGICAL STRESS, Social Psychology
Laboratory Report, University of Texas at Austin.
6A principal advantage of using man instead of machinery for long-duration space flights
is that man serves as a scientific subject, as well as an integral part of the space-flight system.
Many observations of man functioning in such an isolated and controlled environment are
directly applicable to Earth-indigenous human activities. The innumerable distracting factors
affecting observation of similar activities of man on Earth diminish the clarity and integrity of
such observations. The more precise observations and evaluations of space-oriented activities
would help provide a more realistic basis for legal institutions applicable to Earth-oriented
relationships. See generally, Christensen and Kraft, Some Characteristics of Man Pertinent to
Spacecraft Design and Operations, in SPACE RESEARCH: DIRECTIONS FOR THE FUTURE, p.
554-555, National Academy of Sciences/National Research Council, Wash., D.C. (1966).
For an analysis of anthropocentric laws in stress situations within the framework of a
jurisprudence for man and his alien sentient counterpart in space, see Robinson, Ecological
Foundations of Haley's Metalaw, 22 J. BRIT. INTERPLANETARY Soc., No. 4, pp. 266-274
(August 1969). This analysis illuminates the utility of evaluating man's cultural relations in an
alien environment, thereby providing the opportunity to observe such relations from a strictly
unique, and hopefully revealing, perspective. In this respect, see also, E. FASAN, RELATIONS
WITH ALIEN INTELLIGENCES: THE SCIENTIFIC BASIS OF METALAW: Berlin: Verlag (1970).
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In 1966, NASA sponsored a symposium to discuss "The Effects of
Confinement on Long-Duration Manned Space Flights." One of the princi-
pal objectives was to consider all psychological and engineering data,
available for the type of environment envisioned for long-duration manned
space flights, and itemize the major problem areas likely to arise. Seven
principal areas were identified:
1. Failure of individuals to adjust to confinement in isolation.
2. Unsatisfactory relations between crew members.
3. Deterioration of performance of individuals and crews.
4. Failure to meet personal satisfactions of crew members.
5. Physiological impairment occasioned by exposure to the space environ-
ment.
6. Inadequate mission simulation.
7. Space equipment improperly designed for long missions. 7
With these anticipated problem areas in mind, attention is turned at this
point to manifestations of these problems and possible methods of com-
bined technical and juridical engineering that might accommodate and
dissipate harmful consequences, and yet remain consistent with the mission
objectives of protracted space flights.
According to the report prepared by the Institute,8 five basic factors will
dictate the space crew's societal relationships: (1) crew size, (2) crew
composition (3) use of leisure time, (4) protecting the right to be different,
and (5) optimal organizational considerations. The size of the crew will
depend principally upon (1) the selected objectives of a given mission, be it
a deep space exploratory probe or a commercially-oriented, Earth-orbiting
station, and (2) the launch vehicle, guidance, and station engineering capa-
bilities available. To date, the principal information available on "small
group behavior" under isolated and dependent conditions is limited to the
five-man crews of the Project TEKTITE teams, the four men of SEALAB
1, and the three teams often men each used in SEALAB II.
Any sex or nationality variation in the crew composition would create
new, and accentuate normal, interrelationship problems. The requirement
for flexible and responsive organizational structures would increase pro-
portionately:
'See Wise, "Analysis of Anticipated Problems," in Proceedings of the NASA Sym-
posium on the Effects of Confinement on Long-Duration Manned Space Flights, Part I1, p.
10-NASA OFFICE OF MANNED SPACEFLIGHT, Washington, D.C. (November 17, 1966). For
two principal reports available to participants in the Symposium, see Sells, Military Small
Group Performance Under Isolation and Stress-An Annotated Bibliography II-
Environmental Stress and Behavior Ecology, The ALASKAN AIR COMMAND ARCTIC AERO-
MEDICAL LABORATORY, AAL-TR-16-2 (1961); Miller, J. W., Human Factors in a Confined
Operational Environment-SEALAB, in PROCEEDINGS OF THE NASA SYMPOSIUM... supra,
at p. 40; and A. M. Barrett, People Under Pressure (1960).80p. cit., supra Note 3, pp. 5 - 11.
International Lawyer, Vol. 6, No. 2
298 INTERNATIONAL LA WYER
If the scientists of the same nationality and sex [as with the present U.S.
space program], who had probably worked together for long periods on earth,
were to find significant problems in living in confinement and isolation in
space, it might be reasonable to expect that the problems would be at least
equally severe for an international crew.9
It is generally recognized that leisure time, and the most effective use of
it by individual crew members, is the medium for dissipating many psy-
chological problems arising from physically close relationships over an
extended period in survival-stress situations of varying degrees of intensity.
Ineffective, or improper, use of leisure time may well intensify and accen-
tuate such problems.' 0
It was noted during the 60-day period of the TEKTITE I operation that
the crew became disinterested in the normal activities associated with
leisure time, such as television, books, card games, etc. "Instead ... the
primary use of leisure time was in the exchange of professional notes on
the day's accomplishments of their respective assigned tasks." In an in-
ternational space mission with varied objectives and a mixed crew this
laudable professionalism could precipitate acute difficulties in interpersonal
and group relationships; e.g., professional jealousies and resultant antagon-
isms or frustrations, problems of exposing "trade secrets" derived from
commercially sponsored activities, frustrations arising from the "lack of
standards by which one's professional accomplishments could be mea-
sured," etc. The issue of "when the work cycle ends and when the recrea-
tion cycle begins" becomes pivotal in terms of design engineering for
leisure time and in terms of the manner, not only of contractually negotiat-
ing relevant provisions, but of enforcing such provisions in an isolated
environment once they are negotiated.
With respect to protecting the right to be different, or of assuring accom-
modation of more than superficial personality variations among the crew
during protracted space flights, heavy reliance will be placed on the de-
sign-and-human-factors engineers to create the physical environments best
suited for allowing acceptable individual expressions of basically different
social interests and values.
Despite the fact that crew selection and training would attempt to
91d., note 5 and text.
1
°For a more detailed view of psychological and functional problems associated with
"leisure time," see J. W. EBERHARD, THE PROBLEM OF OFF DUTY TIME IN LONG-DURATION
SPACE MISSIONS; Serendipity Associates, McLean, Virginia (1967). See generally, Heron,
The Pathology of Boredom, 196 Sci. AMER. 52-56 (1957); Kuznetsov and Lebedev, On the
Problem of Non-Regulated Activity in Conditions of Prolonged Isolation with Sensory Depri-
vation, 4 VOPROSY PSIKHOLOGII 98- 102 (Moscow 1965); and J. P. Robinson, SOCIAL
CHANGE AS MEASURED BY TIME-BUDGETS, Survey Research Center, University of Michigan
(August 1967).
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minimize personality abrasiveness in the interest of smooth crew function-
ing, the fact remains that the more extended the duration of such a mission
under stress conditions, the more apt that deep-seated personality conflicts
will surface and deteriorate the working relationships. This type of situ-
ation usually results in an individual either isolating himself or being ostra-
cized by the group.
Although design-and-human-factors engineering is the initial premission
step toward safeguarding the right of a crew member or other mission
participant to be different, the Institute suggests that
[t]he enunciation of the individual rights must be accompanied by established
rules of procedure in which disagreements can be first recognized, second
registered, and third resolved.
In a contradictory way, the Institute continues with the question of what
[i]n addition to the role of the law and order elements of the space
society... should be the role of the Ground in arbitrating the disputes
among the members of the space society?"'" The contradiction lies in the
immediately preceding query by the Institute that
[iun the absence of a Bill of Rights, a Judicial Branch to safeguard the rights
so guaranteed and an Executive Branch to enforce the judicial decisions in
the space society, how can the rights of the individual simply to be different
from others be protected?
It is submitted that the issues betraying the contradiction are (1) the
need for a self-sufficient space society code, as well as the means for
independent judicial determination and executive sanctions thereof; and (2)
recognition by the Institute that there is the role of law and order, in-
dependent of Earth influence or control, for space societies. Raising the
issue, of what role the Ground will assume in arbitration and effective
control over certain space activities, goes to the heart of the type of legal
r6gime to be created for an isolated society under synthetic and stress
conditions.
In other words, will human conduct under the influence of long-duration
flights, be so alien to human attitudes formed under normal conditions, that
Ground control should extend only to the mission objectives and not to the
interim means of attaining them by the space crews? Further, would it be
effective, and therefore proper, for Earth-oriented judicial systems to deter-
mine the acceptability (as opposed to ethical or moral propriety) of certain
space-crew conduct under these unique psychological stress conditions?
These issues will be discussed more fully below in the context of an
evaluation of similar experiences, wherein existing laws and judicial
fictions were applied.
"Op. cit., supra Note 3, p. 10.
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The final factor suggested as dictating space crew relationships, i.e.,
optimal organizational considerations, is the most needy of creative
thought and, hence, perhaps the most important of all five factors. The
basic requirement in determining the organizational structuring of a space
society in long-duration flights is flexibility; or as queried by the Institute,
"[h]ow should the space society organize itself deliberately to disorganize
itself from earlier established patterns?"
Several overriding factors, such as mission-oriented technical require-
ments and survival-oriented emergencies (such as those experienced by the
Apollo 13 crew), will provide a certain amount of rigidity and "over-
shadowing of organizational weaknesses," respectively. 12 However, as dis-
cussed further, below, flexibility and proper attitudinal orientation on Earth
permitting societal improvisation, within a broad organizational framework
(not necessarily acceptable according to Earth-indigenous standards and
values), are essential to structuring and sanctioning space society relation-
ships.
IV. Pecking Order Versus Status Leveling:
Xenophobia Versus Cooperation with
Ground Participants
As discussed previously, confined and long-term isolation, as well as
individual crew member adjustments to the whole crew, uniformity of
functional environment, and monotony or boredom, are the principal hu-
man manifestations for which there must be creative preparation for
long-duration space flights.' 3 One of the initial problems is "comand level-
ing" whereby familiarity among all crew members precipitated by con-
finement and isolation dissipates the respect and, heretofore necessary,
social distance essential to support the authority of command superiors. As
noted in the report of the Institute (at p. 14):
12Consideration of crew member value to the success of rescue operations came peril-
ously close to reality during the abortive Apollo 13 mission. The concept of premeditated
crew member sacrifice to ensure preservation of the space flight society, is an ever-present
contigency that has to be evaluated in preparation for deep-space, manned probes and other
long-duration missions, such as those for the initial Earth-orbiting stations. The variations of
the situations necessitating crew member sacrifice are innumerable, and will require juridical
creativity to formulate an acceptable organizationa structure to accommodate and control this
concept of "sacrifice."13See generally, Mullin, Some Psychological Aspects of Isolated Antarctic Living, 117
AM. J. PSYCHOL. pp. 232-325 (1960); and Sells and Rawls, Effect of Isolation on Man's
Performance, in BIOENGINEERING AND CABIN ECOLOGY 102, (Burgess ed.), Amer. Astronaut.
Soc. (1969). See also, Psychophysiological Aspects of Space Flight, SYMPOSIUM ON PSY-
CHOPHYSIOLOGICAL ASPECTS OF SPACE FLIGHT, Brooks Air Force Base, Texas- 1960, ed. by
Flaherty (1961).
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[t]he question of an effective command structure becomes an extremely
touchy one in the context of status leveling. On the one hand, the commander
does need social interaction with the rest of the group; on the other, he needs
to maintain his social distance.
Long-duration missions accentuate the problem. 14
It is submitted at this point, that the most effective way to mitigate the
problem of command leveling, is to reduce a mission into specifically
identifiable situations. Each situation would invoke a particular responsive
corrective measure designed for that situation. For example, command
structuring could be used in situations of danger, and crew functions
requiring implementation of integrated technological precision. On the
other hand, a communal approach might be used for resolution of
non-technical, non-mission oriented problems, i.e., use of naturally-as
opposed to artificially- structured peer group influences.
Covetousness of personal property and "territoriality" have been dem-
onstrated as prime problem areas for groups in confined isolation for
long-duration missions. 15 The "communal property" and "communal re-
sponsibility" approach exercised by the space society also may be the most
responsive corrective method for determining property rights and relation-
ships. At least it approximates a functional environment more natural than
the establishment of values, abstract institutions and consequent relation-
ships formulated by the physical and cultural influences peculiar to Earth. 16
Again, the Institute observed that
[v]iolation of personal distance and territoriality can be significant matter for
law and order within the confines of the space capsule in the long-duration
manned space missions. While the crew would be highly trained and moti-
vated, the impact of confined isolation may well be expected to enhance
141t should be emphasized at this point that according to history, the more remote the
home base (or source of security and ultimate sanction) the more apt the command structure
of an exploratory mission is to become either progressively pronounced in dictatorial rigidity,
or totally dissipated by progressive lack of effective supporting authority and an increase in
insecurity. These same alternative crew behavior patterns can be expected for extended space
flights; particularly deep space probes where physical isolation of the crew from Earth-bound
control authority is measurably progressive.15See generally, E. H. Cowan and D. A. Strickland, The Legal Structure of a Confined
Microsociety (A report on the cases of Penthouse 11 and 111); INTERNAL WORKING PAPER
No. 34, SPACE SCIENCES LABORATORY, (Social Sciences Project) Univ. of Calif., Berkeley
(Aug. 1965).
16 As seen at this point, and from subsequent discussions herein, the basic thesis sub-
mitted is that space flight crews (space societies) should be placed in the most measurably
realistic environment in terms of societal survivability; they should not be constrained by
legal fictions designed to accommodate human relationships of a yet to be quantified na-
ture-especially when the relationships occur in the reasonably predictable surroundings of
Earth. See generally, R. G. Bennett, et. al., Can Psychopathology he Measured? NEW YORK
ACADEMY OF SCIENCES, SYMPOSIUM OF THE DIVISION OF PSYCHOLOGY (May 21, 1962);
Annals of the NYAS, Vol. 105 (1964).
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personal distances; and to that degree mitigate [sic] against orderly organ-
ization.17
These problems would be accentuated, of course, by characteristic de-
mands of alien cultures and ideologies represented by an international
crew.
The other major problem area, regarding the ordering and control of
extended space missions, involves xenophobic attitudes, as manifested by
the crews involved in the two TEKTITE projects. In these situations there
were rejections by the crews, of a good portion of the values and profes-
sional judgments of members of the "topside" support staff. Crew members
began to blame their frustrations on support personnel, the so-called "out
crew." One member of the TEKTITE crew "was no longer on speaking
terms with one of the topside command who was a close friend before
Project TEKTITE." The hostility shown by crew members indicated their
serious questioning of the effectiveness of mission control by the topside
command. 18
An important indicative facet of a space crew's potential xenophobic
inclinations is found in the attitudes of isolated and confined groups toward
food. The TEKTITE crews frequently complained about the variety and
quality of food supplied. The complaint was that there was very little of
either. As recorded (p. 19) in the report of the Institute, the
Director of NASA Medical Research and Operations Directorate (Houston),
Dr. Charles A. Berry, told the Institute Team that the dissatisfaction with the
taste and variety of food has been a prominent feature of space flights despite
pre-flight testing and acceptance of food.
Consumption of food has been recognized for quite some time as a
positive counteraction to the frustrations of confined isolation. If food is
available, its consumption serves as an effective indicator of the extent and
depth of a confined individual's boredom and frustration. Consequently,
the quality, quantity and type of food available to a space crew assumes
great significance -particularly if the crew is international and the repre-
sentative cultures significantly different. Further,
170p. cit., supra Note 3, p. 16.
8The reservations held by the crew regarding the non-crew mission control already has
been observed in the Apollo program. It was observed, also, under the laboratory conditions
when the McDonnell Douglas Corporation conducted a 60-day manned test of a "regenerated
life support system in a space cabin simulator." As reported by the Institute, "[t]he team
comprised of four graduate students ... who went through extensive training together and in
association with outside control personnel before the period of confinement; including sensi-
tivity training and assessment of compatibility." Still, frustrations of the crew were vented
against outside personnel; this time the psychologists who had prepared the questionnaires
which the crew "found to be monotonous and irritating."
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(t]he importance of food in relieving frustrations of confined isolation is
reflected in the high social status of the cook in the Antarctic stations and
TEKTITE I, where one individual did all or most of the cooking.
From this can be seen the highly increased value of food within the
context of the law regulating property rights. Further, the status of the
cook, vis-i-vis other mission participants, within the crew command struc-
ture, would be proportionately higher in resolution of non-technical crew
difficulties. His status as investigator, adjudicator and enforcer would be
very prominent.
V. Sensory Deprivation + Security + Boredom = Potential Violence
A fair amount of work on sensory deprivation has been conducted by F.
P. Kosmolinskiy who observed that
sensory isolation as a result of lack of contact with people, the outer world,
and due to lack of motor activity, causes fatigue, stress and a state of diffused
inhibition, which results in physiological and autonomic changes in the body.
This in turn causes a decrease in work, a loss of vigilance etc., in other words,
a decrease of the capacity of the body itself to receive information. This
makes clear how important it is to solve the problem of sensory deprivation,
because the struggle with the after-effects ... is basically an endeavor to
increase work capacity and the reliability of operation of the entire
Iman-spacecraft' system. 19
From this, and other such studies, 20 it can be seen that the physiological
relationships among members of a space crew are susceptible to great
differences from those normally found on Earth. Consequently, tort and
criminal laws must be sufficiently flexible to accommodate such aberrant
behavior. Further, each crew participant must be made to pre-recognize
the "risk-of-the-trade" and make appropriate Earth-oriented contractual
arrangements with the sponsoring authorities.
Kosmolinskiy also noted that the "studies of American research-
ers ... point out that this state [of sensory deprivation] exerted a destruc-
tive effect on work capacity and purposefulness and frequently resulted in
refusal to remain any longer under conditions of isolation."' 21 From this, it
can be seen that not only will disruptive effects likely result from sensory
deprivation in the routine of long-duration space flights, thereby forcing a
re-evaluation of on-board legal regimes and the "rights" of a space ve-
19Kosmolinskiy, The Problem of Sensory Deprivation in Space Medicine, I KosMICHES-
KAYA BIOLOGIYA I MEDITSINA, vol. 4, pp. 1-8 (Moscow 1967).20See. Wheaton, Fact and Fantasy in Isolation and Sensory Deprivation, Re-
port-SCHOOL OF AVIATION MEDICINE, Randolph AFB, Texas (1958); and Sells, Emerging
Problem of Human Adaptability to Military Flying Missions, paper presented to the HUMAN
FACTORs TECHNICAL SYMPOSIUM, Chicago (June 5-6, 1956).210p. cit., supra Note 19 pp. 6 -7.
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hicle's captain, but potential unwillingness to remain under conditions of
isolation very likely will have an effect upon "back contamination" quaran-
tine requirements presently applied in the Apollo lunar missions. 22 Komo-
linskiy referred to deprivation of stimuli and consequent boredom, as
"enemy number one" for long-duration space flights. 23
In its report, the team of the Institute adopted the view of Robert
Ardrey that humans require satisfaction of three congenital dictates:
The first is identity ... The second is stimulation ... The lowest is securi-
ty ... These innate needs-identity, stimulation and security-form a dy-
namic triad. Achievement of security and release from anxiety present us
with boredom.. .24
Certain passive measures, procedural and technological, can be undertaken
to mitigate or remove the problems of insecurity and under-stimulation,
i.e., various and novel methods of stimulation can be made available, and a
smoothly operating spacecraft or station can provide a fairly substantial
sense of security. The question of satisfying the needs of self-identity by
crew members is an extremely complicated matter, and is one of the
principal necessities for developing a unique and independent, space ori-
ented legal r6gime for participants in long-duration flights.
Ardrey, and others,25 believe that violent activity is a principal means by
which an individual may fulfill quickly, if not with a touch of finality, his
need for identity. If, in fact, violence is the initial preferred means of
satisfying identity requirements and perhaps is a congenitally dictated
response, the study of "criminal" behavior as abnormal psychology is
misleading. In fact, it is abnormal only to the extent that over-
sophistication of certain human societal groupings have placed constraints
on natural behavior.
22For a detailed discussion of the technical inadequacy of potential back-contamination
standards, procedures and quarantine regulations, see Robinson, Earth Exposure to Extra-
terrestrial Matter: NASA's Quarantine Regulations, THE INT'L LAWYER, vol. 5, No. 1, pp.
219- 248 (April 197 1); and also by ROBINSON, CONTAMINATION OF EARTH'S ECOSYSTEM BY
EXTRATERRESTRIAL MATTER: UNITED STATES AUTHORITY TO PROMULGATE AND ENFORCE
QUARANTINE REGULATIONS, Doctor of Civil Laws dissertation submitted to McGill Univer-
sity (July 1970).
23Op. cit., supra Note 19. See also, Heron, The Pathology of Boredom, 196 ScI. AM. pp.
52-56 (1957).24 R. ARDREY, THE SOCIAL CONTRACT 66 (1970). For a development of this thesis, see
the discussion by the Institute, op. cit., supra Note 3, pp. 25- 26.
25See generally, S. J. WARNER, THE URGE TO MASS DESTRUCTION (1957); E. R.
GUTHRIE, THE PSYCHOLOGY OF HUMAN CONFLICT-THE CLASH OF MOTIVES WITHIN THE
INDIVIDUAL (1962); E. JACOBSON, BIOLOGY OF EMOTIONS: NEW UNDERSTANDING DERIVED
FROM BIOLOGICAL MULTIDISCIPLINARY INVESTIGATION: FIRST ELECTROPHYSIOLOGICAL
MEASUREMENTS (1967); R. W. WHITE, THE ABNORMAL PERSONALITY (1964); and L. P.
THORPE, THE PSYCHOLOGY OF ABNORMAL BEHAVIOR-A DYNAMIC APPROACH (Katz and
Lewis ed. 1961).
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The implication here, of course, is that societal constraints and the
numerical pressure of high density population are not going to be signifi-
cant factors during extended space flights. In short, conditions during such
missions are going to lend themselves more to violent or natural behavior,
particularly where the need for identity is concerned, than to restraint and
protracted reasoning. Further, a side benefit of violence as a means of
fulfilling the identity requirement, is that it also is a source for satisfying
stimulation, i.e., it disposes of two requirements for boredom.
VI. Violence as an Acceptable Principle of Law
During Isolated, Long-duration Space Flights
The proposition has been put that "prolonged exposure has the potential
of predisposing the subjects to seeking release from accumulated boredom
by not only sensitive stimulation but also deliberate violence." 26 If violence
could be designed and engineered in such a way that it dissipated anxiety
and still satisfied the need for identity, a large step toward crew and
participant compatibility would be taken. At first glance this is not so
difficult as it appears: e.g., many passive competitive events are available
presently to divert the anxious mind and fulfill the need for identity.
A few examples are card games, multidimensional chess, activities ne-
cessitating great neural energy, highly sophisticated games requiring nomi-
nal space and a great degree of mental and manual dexterity, etc. The
consequences, or "stakes," could be of sufficient severity to force total
application of an individual to the competition. On the other hand, to avoid
the necessity of accommodating a loser's frustration and potential need for
revenge, all such competition could be open-ended, with conclusions only
being permitted upon return of the participants to Earth, at which time
legal accommodation of consequent conduct could be sought in a more
normal, and less synthetic environment.
Another facet of the problem is the need for designed violence which is
not only competitive in nature, but which requires physical skill and ex-
ertion as well. A principal benefit also would be assurance that physical
exercise is pursued to counteract the debilitating effects of prolonged
weightlessness. The primary practical limitations to this form of anxiety
release and identity fulfillment are the technological limits imposed by the
available life support systems. Although the Earth-bound counterpart of
this approach (physical exertion of a competitive and violent nature) could
not be employed in the confines of a space station or vehicle, other
26 Newell, op. cit., supra Note 3, p. 27.
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approaches are available; e.g., contact sport involving isometric exertion,
limited movement sport such as arm wrestling- again, with definitiveness
in competition being determined only when both participants have returned
to Earth.
The point has been raised from time-to-time that if violence among
individual crew members is accepted as a natural outlet for anxieties and
the achievement of self-identity, there is a high likelihood of "homi-
cide-for-amusement" becoming an acceptable form of behavior for isolated
space crews. It is submitted that such behavior is absolutely unacceptable
for measurable reasons: (1) technological inability to carry human cargo,
the only function of which is expendability; (2) preservation of essential
crew members is societally necessary to ensure success of the mission; and
(3) available alternative rules to definitive competition, such as the afore-
mentioned open-ended form of competition, lower species serving as victim
animals, etc.
Although it may appear at first glance that these concepts of social
engineering are not only gruesome, but ludicrous and absurd as topics of
serious legal discussion, it is well to recall that the environment is totally
alien and conducive to irrational behavior based upon Earth indigenous
standards of normality. However, the psychopathological state necessary
for "homicide-for-amusement" is a reasonable mixture of theory and fact.
As noted in the report of the Institute:
It is precisely because of the eventual manifestation need for release from
boredom and establishment of identity through violence, that the handling of
latent disposition toward such a manifestation be identified, and coped with
by design, instead of letting it fester into a dramatic, vicious climax.2 7
In any event, this is a situation which should be technologically, medi-
cally, and juridically anticipated on a pre-mission basis. It should be re-
solved technologically and medically as fully as possible before the start of
a long-duration space flight. Juridicial resolution must allow for a large
degree of crew/participant authority to evaluate and judge those constraints
which will be applied to competitive violence as a release from boredom.
An additional, and perhaps the most impbrtant, facet of violence as
acceptable conduct is the concept of active or passive "survival homicide."
Although the idea had been considered rather peripherally within the
framework of technological computations (regarding the extreme reliability
and effectiveness of life-support systeis under all reasonably foreseeable
situations), the possibility of increasing risk to one or more Apollo 13 crew
members to ensure return of the mission was ever-present. 28
271d., p. 28.
28 Representatives of the Office of Manned Space Flight, NASA, have stated that,
although extensive alternative calculations regarding expected lifetime of life support systems
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When rescue operations for different types of space flight are available,
technological failures, such as those experienced during the Apollo 13
lunar mission, will diminish in importance as factors tending to dictate
survival homicide. However, reasonably reliable rescue capabilities are a
good distance in the future-even for emergencies involving Earth orbiting
space stations. For this reason, survival homicide must be scrutinized
closely as a legitimate concept.
Every juridical effort should be made to formulate an Earth/Space legal
regime that will (1) adequately prepare crew and other participants, on a
pre-mission basis, for a survival homicide contingency, and (2) permit
in-flight accomplishment of survival homicide without the irrelevant con-
straints of an Earth-oriented environment. This will require a minimum of
Earth-bound management interference, other than to provide necessary
data for interpreting a survival homicide situation. The total adjudication
must be left to the crew while in flight; and for this there already is a
certain amount of legal precedent.
VII. Fiction and Fact: The Anglo-American
Judicial System Evaluates Survival Homicide in
Isolated .Situations of Extreme Duress
On the assumption that survival homicide situations can, and will, arise
in long-duration space flights whereby a crew may survive and be rescued
through progressive elimination of its members, it is necessary to accom-
modate the consequences on Earth within the juridical imperative that the
applicable law "must be valued by the extent to which it meets its end, not
by the beauty of its logical processes or the strictness with which its rules
proceed from the dogmas it takes for its foundation." 29 In determining
whether legal positivisms originating on Earth should be extended to sur-
vival homicide situations in space, several fundamental issues and ques-
tions bearing directly upon the scientific efficacy of man's presently
evolved juridical structures, must be considered and evaluated. These
include the following:
1. Has every reasonable step been taken to determine that (a) the
were undertaken after the Apollo 13 mission aborted, the astronauts were not considered to
be jeopardized by potentially diminishing life support requirements. This statement presumes
that no other technological failures, either in the life support or navigational systems, were
possible.
2See Pound, Mechanical Jurisprudence, 8 COLUMBIA L. REV. 605, 606 (1908). Many
acts committed in circumstances peculiar to extended space flights would be considered tort
or criminal conduct in an Earth environment. Consequently, sufficient attention must be
turned to formulating unique provisions of pre-mission contracts entered into by crew and
other mission participants. Also, serious consideration must be given to the validity, or need
to validate, contracts entered into amidst the unique circumstances of long-duration flights.
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possibility of total crew survival rests at an unacceptable level, and (b) the
situation, based solely upon the space crew's conclusion, requires survival
homicide?
2. Did the victim agree in a pre-mission contract to the possibility of his
designed elimination for specified purposes?
3. Which is to be considered the priority object of protective laws-the
individual, the total group of participants in the space flight, or the mission
objectives?
4. Since anthropocentric legal positivisms are predicated upon man's
capacity for societal coexistence, does the underlying justification for such
positivisms cease to exist when a situation develops in which physiological
coexistence is no longer possible?
5. If jurisdiction over certain activities is premised upon the "assump-
tion that it is feasible to impose a single legal order upon a group of men
only if they live together within the confines of a given area," what effect
should Earth-oriented legal principles have upon the administration of
isolated space societies? Should space stations and deep space probes
having tenuous physical connections with Earth be considered proper
subjects of jurisdiction deriving from individual nations or multilateral
sponsoring organizations-except where conflicts occur involving space
vehicles, equipment, crews, etc., from two or more separate nations or
organizations?
6. Should people living in a "state of nature" be subject to laws which
evolved in response to the dictates of a "state of civil society?" If not,
should the judiciary of an Earth-oriented "civil society" be placed in the
position of adjudicating laws, values, or a charter formulated to meet the
needs of a societal group functioning in a "state of nature?" Put another
way, will the precepts of neo-colonialism apply?
7. Is it a valid observation that precedents and statutory laws are prem-
ised on transcending and immutable truths, and therefore universally appli-
cable (to societies in long-duration flights or critical stress situations), when
in fact they respond in a quantifiable manner only to Earth-oriented situ-
ations where predictable societal interactions can take place?
8. May Earth-bound institutions reasonably expect any space society,
involved in a well-reasoned survival homicide crisis, to be controlled or
influenced by a factually irrelevant criminal code; specifically, when the
crew members and other flight participants are making decisions (a) to live
or die, and (b) how to readjust the integrated human/technological system
of the space vehicle to avoid loss of the entire membership?
9. Even though reason is used by the existing judiciary in interpreting
and applying criminal laws, does the almost totally alien environment of a
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space vehicle require that acceptable space relationships be determined
within the context of that environment, and that arbitration and sanctions
be performed either in that environment or solely within the unique dic-
tates of its framework?
10. Is survival homicide unacceptable if, in fact, it (1) neither harms the
stability of a State or political subdivision thereof, nor contravenes a
contract among individuals wherein the need for, and risk of, survival
homicide is recognized as in integral probability of an undertaking and is
agreed to by the participants; and (2) takes place apart from the benefits of
an adjuciating society?
In view of the preceding fundamental questions which probe the sanctity
of preserving the individual human life as a justifiable end in itself, a
quotation from the Case of the Speluncean Explorers may help put such
probings in proper perspective:
The usual conditions of human existence incline us to think of human life as
an absolute value, not to be sacrified under any circumstances. There is much
that is fictitious about this conception even when it is applied to the ordinary
relations of society ... Every highway, every tunnel ... involves a risk to
human life ... [Wie can calculate with some precision how many deaths the
construction of them will require; statisticians can tell you the average cost in
human lives of a thousand miles of a four-lane concrete highway. Yet we
deliberately and knowingly incur and pay this cost on the assumption that the
values obtained for those who survive outweigh the loss. 3 0
Taking this observation through its logical implications, it is not difficult
to accept rationally and emotionally the legitimacy of survival homicide in
a societal context. Legally, however, the limited precedents are less than
definitive in disposing of the basic issues.
Two principal cases exist in Anglo-American jurisprudence which deal
with survival homicide situations. The American case, United States v.
Holmes,31 responds much more realistically than its later British counter-
part. Holmes was a seaman aboard a ship that struck an iceberg and sank
in 1841. A few of the crew members and several passengers escaped the
catastrophe in a long boat. The boat was leaking, dangerously overloaded
and taking on water in a rough sea. Holmes was directed by the first mate
to assist in throwing fourteen people into the sea in order to save those
remaining in the boat (children, women, husbands of women aboard, and
the nine crew members-the latter apparently considered essential to guid-
ing the long boat to safety).
The Grand Jury refused to indict Holmes for murder and he was tried on
30 L. L. Fuller, The Case of the Speluncean Explorers-in the Supreme Court of New-
garth, 4300 in LANDMARKS OF LAW 59 (ed. by Henson 1960).
31United States v. Holmes, 26 Fed. Cases 360, No. 15, 383 (U.S. Cir. Ct. E. Pa., 1842).
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one count of manslaughter. Further, at the triall of Holmes the jury was
instructed by the court that if a given critical situation is immediate and
"overwhelming, leaving no alternative but to lose our own life or to take
the life of another person," then the taking of such a life under conditions
similar to those forced upon Holmes must be considered justifiable homi-
cide." 32
Somewhat gratuitously, the court also observed that "[w]hen the ship is
in no danger of sinking, but all sustenance is exhausted, and a sacrifice
of one person is necessary to appease the hunger of others, the selection is
by lot." It appears in almost all jurisprudential discussions of the proper
disposition of a survival-homicide situation, that there is some impelling
need to express a civilized abhorrence of the type of activity into which the
defendant was forced by circumstances, regardless of the logical and in-
tellectual exoneration of such activity. In the Holmes case, for example,
the presiding circuit justice gave the jury one exception to the rule in his
overall charge, i.e., "it was the duty of the sailors to sacrifice themselves
first to save the passengers. Because of this exception, Holmes was found
guilty and given six months imprisonment. " 33
The tendency is to rely upon other than equity of judicial reasoning or
functioning responsiveness of the law; e.g., turn to executive clemency to
ensure the defendant is gently, but justly, treated according to the law and
the prevailing conscience of society. At the same time, the integrity and
majesty of the law is kept whole by fiction.
The companion British case, Regina v. Dudley and Stephens,3 4 involved
the starvation/cannibalism situation anticipated in the Holmes decision.
Here, the sudden sinking of a yacht one thousand miles from land resulted
in four crew members taking to a life boat. They had eaten no food for nine
days, and no water for seven days (with nominal sustenance the preceding
twenty days) at the time the defendants committed survival homicide by
executing the youngest survivor who was the weakest and very near death.
Chief Justice Lord Coleridge rejected the rule of United States v. Holmes
by relying upon the categorical imperative that "self-sacrifice rather than
homicide was the approved solution to such dilemmas," and that if the
32For a discussion of the relationship between self-defense homicide and survival homi-
cide, see Mallin, In Warm Blood, Some Historical and Procedural Aspects of Regina v.
Dudley and Stephens, 34 CHICAGO L. REV. 387 (1967). See also, 4 Stephen, COMMENTARIES
ON THE LAWS OF ENGLAND 101 (1st ed. 1841).33Newell, supra Note 3, p. 29. THE MODEL PENAL CODE, (Proposed Official Draft
(1962), which is in the final stages of preparation by the American Law Institute, provides for
legal jusification of the Holmes types of dilemma.
34 14 Q. B. D. 273 (1844).
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justification in the Holmes case were allowed "there might be no end to
artrocities committed in its name."35
It is submitted that Lord Coleridge's reasoning ran only to the relative
degree of shrewdness and perceptiveness with which a court or jury in-
vestigates, evaluates and concludes regarding an issue of survival homi-
cide; further, that the better of the two decisions, particularly when isolated
space activities are involved, is the one provided by Circuit Judge Baldwin
in the Holmes case. As so appropriately pointed out in the report of the
Institute,
in a space disaster the potential for rescue or abandonment is likely to be
known with some certainty. When all available sources of oxygen have been
totalled, and allowing for maximum narcosis of the crew there is simply too
little oxygen for all to breathe, it is unlikely that there is much room to
wonder whether the next week will bring unforeseen rescue to the crew. But
there are conceivable calamity situations, where the lives lost could be
mitigated by sacrifice, and that the value of that sacrifice will be as pre-
dictable with as much certainty as humans can ever hope to obtain.36
VIII. Conclusions
The foregoing discussion has attempted to illuminate the unique relation-
ship problem areas of long-duration, manned space missions. Resolution of
these problems will require disciplined imagination in juridics. Extension of
present legal positivisms into these areas simply will not be sufficient.
Perhaps most important, extended space flights with (1) synthetic life
support systems and (2) under stress conditions, should provide jurispru-
dents and social scientists with near ideal laboratory conditions, to study
societal manifestations and requirements in an isolated and semi-
independent ecosystem of diminishing resources.
The need for exacting studies of unusual behavior and value formation
by individuals and groups in a synthetic stress environment, provides the
opportunity to develop measurable or quantifiable responses to accom-
modate the manifestations of such behavior and values. Hopefully, these
quantifiable responses would assume the form of legal principles and serve
to emphasize the institution of law as an exacting science of measurable
components.
In recognizing the changes to human physiology and psychopathology
brought about by the influences of an alien and synthetic environment,
3 5 0p. cit., supra Note 3, p. 30 for a discussion of Regina v. Dudley and Stephens. For an
excellent discussion of the procedural maneuvering in the British case, see the article by
Mallin, op. cit., supra Note 32.3 60p. cit., supra Note 3, p. 32.
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including space-vehicle engineering constraints, the foregoing discussion
gives rise to the following embryonic conclusions:
1. Consideration must be given to the command structure for crew and
other participants in long-duration space flights; e.g., will the existing
aeronautical, maritime, military, etc., command system be sufficiently re-
sponsive and, therefore, applied-or are the conditions uniquely diverse,
thereby requiring an entirely different concept of crew and participant
command?
2. Juridical consideration must be given to the conceptual changes in
property values; e.g., food and food selection will become acutely impor-
tant, as will the amount of power, oxygen, space and other life support
factors consumed by each individual.
3. Five basic factors will influence the form and substance of ultimate
legal regimes adopted for long-duration flights (orbiting station operations
and deep space probes, etc.), i.e., crew size, crew composition, use of
leisure time, protecting the right to be different, and optimal organizational
considerations.
4. Precision engineering in terms of quantifiable human factors will be
necessary to accommodate acceptably the consequences of three con-
genital dictates; self-identity, stimulation and security. These quantifiable
human factors must be translated into controlling legal institutions. New
and alien social attitudes will be required to accommodate the engineering
and human factors resolutions of unique problems.
5. Pre-mission contractual arrangements will assume very important
proportions in ensuring success of a given mission.
Inherent in these conclusions is the necessity of (I) employing dis-
ciplined conceptualization for answers to newly recognized facets of hu-
man relations in a unique environment, and (2) relying on quantification of
human relationships within the framework of long-duration manned space
activities, and not upon ethical and moral justifications. Preservation of
conventional wisdom must not dictate the shaping of the responsive new
legal institutions required. The undertaking is essential.
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